A 45-year-old HIV-negative man with fistulous Crohn's disease had a history of inadequate disease control despite ongoing prednisone therapy. He had previously taken budesonide, mesalamine, ciprofloxacin and metronidazole in attempts to induce remission of his inflammatory bowel disease. The patient was born in Canada and, other than a 1-week holiday to Mexico 10 years before presentation, had travelled only locally. He denied a family history of tuberculosis, and he had never worked in a health care facility. Infliximab was introduced, and the patient received 3 infusions of 5 mg/kg at baseline and 2 and 6 weeks later. After he received his third infusion, prednisone was tapered to 40 mg at a rate of 5 mg weekly. One month after the third infusion, in February 2000, he reported multiple erythematous papulopustular lesions on his right leg (Fig. 1) . There was no associated lymphadenopathy, cough, shortness of breath, fever or constitutional symptoms. He denied a history of insect bites, but in November 1999 he had received cuts to his right leg from a metal blade when at work. He had not immersed the leg in a whirlpool or swimming pool around the time of the leg injury. The patient continued to receive further infliximab infusions (at weeks 12 and 18 after baseline), and the lesions were treated with cloxacillin for suspected Staphylococcus aureus infection. Since improvement was minimal, a skin biopsy was performed in July 2000. Granulomatous inflammation was present, and acid-fast bacilli were visualized (Fig. 2) . Cultures sent for mycobacteriology and mycology were incubated at 35°C for 8 weeks, but the results from the mycobacteriology culture proved negative. A polymerase chain reaction assay for Mycobacterium tuberculosus was also negative. A clinical diagnosis of M. marinum infection was made, and the patient's antibiotic regimen was changed to minocycline. A tuberculin skin test was not performed; since the patient was immunocompromised, a negative result would not have excluded the disease. A chest radiograph appeared normal.
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The patient failed to respond to the minocycline therapy, and he was referred for infectious disease consultation in October 2000. The infliximab infusions were discontinued, and 2 more skin biopsies were performed, with acid-fast bacilli visualized in both specimens. The patient was given trimethoprim-sulfamethoxazole, and his lesions began to heal slowly but progressively.
Acid-fast bacilli were recovered from the second set of biopsies, and specific instructions were given to incubate the cultures at 30°C and 35°C to ensure that M. marinum, if present, would be detected. Again, the cultures failed to recover organisms. The laboratory, using polymerase chain reaction restriction analysis of the 439-base pair segment of the gene encoding a 65-kDa heat shock protein, 1 identified the presence of Nocardia species. Nevertheless, Nocardia organisms still could not be recovered in culture, and therefore final speciation could not be performed.
The patient resumed taking prednisone, and the dosage was increased in order to ameliorate the symptoms of his Crohn's disease. The trimethoprim-sulfamethoxazole therapy was continued until late 2003, and the dosage was reduced over the subsequent months. Complete healing of the lesions was eventually achieved 4 years after therapy was initiated.
Comments
Infliximab is a chimeric anti-tumour necrosis factor-α (TNF-α) antibody that is efficacious in treating Crohn's disease. 2, 3 Infectious complications may arise during therapy owing to its immunosuppressive properties. Nocardia is a genus of soil-borne aerobic actinomycetes that may produce local or disseminated infections in immunocompromised people. The breach in skin integrity on the patient's leg may have permitted local invasion by this ubiquitous organism. Defenses against Nocardia species are multifaceted and include a cell-mediated response, 4 which corticosteroids and infliximab impede. Corticosteroids inhibit the release of chemoattractive factors, decrease the extravasation of leukocytes and inhibit the production of cytokines, including interferon gamma, interleukins and TNF-α, which thereby decreases macrophage and T-cell function. 5 Infliximab binds soluble TNF-α and TNF-α receptors on macrophages and T cells, which results in apoptosis of macrophages and T cells. 6 A microbiological diagnosis could not be made in this case. Although mycobacterial disease (including tuberculosis) is not excluded by negative polymerase chain reaction results or even by negative tissue cultures for Mycobacteria, the patient's response to sulfonamide therapy would not have occurred had the infection been caused by a mycobacterial pathogen. Moreover, the results of the polymerase chain reaction assay supported the diagnosis of nocardiosis, as did the response to the trimethoprim-sulfamethoxazole therapy. The morphology of the acid-fast bacilli is consistent with, but not specific for, Nocardis species.
The patient did not experience infectious lesions when he was taking prednisone therapy alone; the lesions erupted after the infliximab infusions were initiated. This suggests that infliximab played at least a permissive role in this infection. Clinical experience with infliximab and with corticosteroids has demonstrated an increased risk of infections, and this risk may be enhanced with concurrent infliximab and corticosteroid therapy. 7 To date, listeriosis, 6 invasive pulmonary aspergillosis, 8 Pneumocystis jiroveci pneumonia, ohistoplasmosis and coccididomycosis 9 have been reported in association with infliximab infusions. Our case report suggests that Nocardia infections should be added to the list of potential complications associated with the profound immunosuppression caused by infliximab. Use of other tumour necrosis factor inhibitory agents may also be associated with an increased risk of opportunistic infections. Recently, when etanercept was used to treat alcoholic hepatitis, 1 of 13 patients in the study had disseminated Nocardia infection. The etanercept therapy was discontinued, and the patient survived.
